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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the evaporating 
efficiency of liquid material, to prevent the formation of 
an unnecessary film in a device and to improve the 
productivity of a semiconductor device. 
SOLUTION: The liquid material 27 in a liquid material 
tank 25 is pressure- fed into a liquid material tank 25 by 
liquid material delivering gas. the liquid material 27 is fed 
to an evaporation nozzle 21. and carrier gas (inert gas) 
and gaseous material are fed to a vaporizing nozzle 21 
from a gas feeding part 8. The liquid material 27 sent 
from the gas nozzle 21 comes into collision with the 
carrier gas and the gaseous material, it is brought into 
the state of particulates, vaporized efficiently, fed to the 
surface of the wafer 4 on the susceptor 3 which is 
heated by a heater 31. and a thin film is formed. 
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3: t-t7? 
5: 

?: /f;tisa« 
gifts 



31: t-? 

82: tfxfttt'**:^ 



& 

flit. ^cDmmmtmsi^^'S:im-r^^^i^iytf> 
[ m^m 3 ] 1 s w 2 im<D^mi^(Dmm.y3 

[if 5 ] mmm 2 gB«®i|iai(*©«!!^:^SK*it,» 

7 ] 5 ta«s©*«ft©»^:^s5fc*st,» 
iii#»©liift:^3^. 

[i»^«8] i»«^4fa«K©*»(*©»B:)3ffiKtst,i 
HifiBfgf*Mf4©«aJ:*i^^. -e©ffii*/l*4^«*f3- 

im^MQ] it*a5fa«S©^li^ft©Si3i:'3ffitc*3t,^ 
r. mrfBa<*©'«ai:&ifii^^ -e©mft*i«*f-r^rap^ 
styH©s^K>fM/ -cMM s s c t ^itta* t -r ?>^m 

[ 1 0 ] m>m 2 ia«E©*^<*©i3^:^sccte 

i^r. Bfifem'fk««'^©iiiait*)^*4®^'^*- B?iBS 
)R©ffMM^i*«cjgMWtctf ^ c t^^mtf^^i^ 

c^-c, H!)tam^b«^'^©|fiiBvKf*Si^4©«$&?r- B-jiafi 



>) ^m^9 - 3 6 1 0 8 

2 

©ss^:^ao 

[ 1 2 ] W^S 2 iatg©*^»©Mi^*ffiK io 

10 f*^«ai^ -set 4!Nfmfr ^mw<Dmi^-jfi^. 
i^-c. Biiiamib*gm'^©HaiavS*is^®st*&%. mib^ 
^ c t ^iRFai t -r S¥^<*©Mj»:^^. 

c^r. Buie^{b««4-<iffli'^-5>c<b -r^^^ 
{*©Mj§:*?a. 

immm i 6 ] ifl^JS2fe«©*««^©^^:^ffi^i^*i 
(,^r> mr§amit««*a^<iffl''»-s^^<5^*=i^^<5^"^^^ 
20 ^i*©Kit:^S. 

[ii^^ 1 7 ] iS3}<:«2 ia«g©4^**©l!®:^Si2:*i 
c^r. Buiem<bti«'^©B«faa*©«*s*. friasi^bM 
«--©Bufa?S(*lll5f©«*&«c5tiEor?f ^ c i 

m^TM 1 8 : 2 ia*fe©4i^i*©s{3t:^fife{cfc 
i^-c. B«iam{b^«--©Bufa?K*jm©«l&ffih?:, b-j 
iam^bS«--©Biriastto«il&i^ihK:5tAi-^-rtf '5. c t 

1 9 ] i«*iB2 iB4S$©¥#<*©i{3t*?S(c*j 
30 l^-C. 9uiaM{b^«CCj:«5'^3Ki^^bL/cS!ria?S<*:ll*4© 

BuiB^rt©Birias«±:&-t?i^-K-r 

2 0 ] rt5f?iB4 ie*g©4^*ft©*i^#Sic*s 
. 9«iaMib*i«©B9tB«#Mif4?:'««-r ^ p^pkm 

40 i^©^.«^^*s#-sci*#mt^s*^i*©is^ 
ci»*iB 2 2 ] i«*Ji2 tmoysmi^omitiomicii 

l^r. B?i3afia«^«*Mt^^«?rtf^^«-C4>^C<b^ 
!^ i -r -2) *^»©MjS:^S. 
[ if ^ 2 3 ] m^m 1 f a«!c©4^^<*©*!S:^ffi^ffl 

[ tmm 2 4 ] m^m i aBm©¥sift©iJS7?ffi*ffl 

[i«*^2 5 ] mm±.ics¥^m»m^m(oMm=s:jim-r 

50 2,^t^^^©S^«gic*ji,^T, ifia»)8<!:i^c^^^c< <t 




(3) 

3 

So 

[000 1 ] 
[0002] 

[se^scoe^fpn ^=^mwm'f'm(Dmm(onm (^at. mm 
i.^i>mktm<D—mt ur . ^m^s - e 1 4 5 o-^^ii 

Jti^. TEOS (SiCOCzHs)*) ^MoTr:^^t^l^ 30 

[0 0 0 3] ±nm^^rj:nmBfm.m(D^^. sio, 

1 o ^ piii^?^^-r^ *«f*<?)^^^g<^«/S0'c ^ ^ « 
co^^mi^om^mc^i^^r . i o 5 ^tM^ 

1 0 3±cc^5nt-^ 1 3 1 ^cj:r>xm4 5 0 
-acjjn^^n^. iiBK^Ssi 05. V"\^y'^ 1 0 
3 . t - ^ 1 3 1 tiMtBfb^JSiS^g 1 0 1 ^»^-r 

-So 40 

[0004] ^«^Ji5f^f 1 2 7 «is»i^5^^> ^ 1 2 5 

1 0 O-CCCjjn^Sn/^it-^^^^^'Xtttl&^l 2 3>l:il0 
ly^ry^^.^ F 1 2 0?&^6KSS^1 Ob^cmX^ti 

1 8 SXmMmW^tifcWM:^^:^^:^^:^^^'^! 8 1 ^ 
^LXi^-^V — v> K 1 2 O:0>eK^g^Sl 0 5^C^A 50 



^I3¥9 - 3 6 1 0 8 

4 

^n^o ^c*5. t^i-y — F 1 2 OCCtiey-v-? — 
Ffflfc:-:^? 1 2 1 :^^^C'^e.tir*5D. CCDi^i-^-^-^ 
Ffflt--^ 1 2 14sJ:0'^CDtJ<Dt:-^f^^':^«*&©l 
2 3 {i?g»Mf4 1 2 7 (5:)aib^ffiii*r ^{3:/c6^ fe^-r 

2 7^^J:E:XJ^J4:^7^Eil^^^SlSL.. 1 0 4±ic 

[0005] tfc. mmconrnw-s-e lAbonmi 
mm (sio,) »iR(z>ff$iaiifi<h53t^iHifii-e&^o 

[0006] 

mil 2 1 ^^it^^fcmc^(Dmmm-/)^iS:^< . 'MW 

--^y F 1 2 0 p^r^^fcitMi^-r. mt^tirj:f}^'Dfc 

mwm^ 1 2 7 •^^-^mi^<Dt t ^ti f^<D[^mcw& u 

/cO. M{l:b/c^Kf*J[f.f4l 2 7*5b-^f^:^';^tlt*&©l 
2 S^i^-^-y— F 1 2 0<Dllffi^CBeSaibT?g<$ 

Wmni 2 7E^t-3f{^;?7J^«*&©l 23^Vi-^--N 

F 1 2 o(D^mxT-'jm^j:mtrj:K} . "^om-^mmt 

— . F 1 2 0^(Dia^Si^)^Sc[>MH^c/j:o/cD. iiJ 
g|b/cM:05?Rt5cL.r^ 1 0 4 ±^cmmLxm^(D:^ 

[0 007] cne><De»^moi^</'ce*cc(^MB^^ 
[0008] :^mM<Dmmitt. mwwM<Dmmm^\^ 

[000 9] 

[0010] ilB^SttCD^^ffi^CfcC^r . »^L< 



(4) 



nm^9 - 3 6 1 0 8 



CO 0 1 n w*i/<5i. m^mwm.n^mLT 
CO 0 1 2 ] * fc, ^nz^immtL-ca. nti^< 

c 0 0 1 3 ] ±iacDJs^. %w<^mmj^^. 

CO 0 1 4 ] «<*ll*4©«ffl7?rBi*. 

C 0 0 1 5 ] 3 *f S b < ilB^-fbS^Oit^ 

C 0 0 1 6 ] $/c. M<t^^i L < tt, 

CO 0 1 7 ] ±fa©JS^. ■i«i*Ml4o«W:^i^?:. Ml* 

CO 0 1 8 ] ^Wom^lin^. ^(OmW^ 

C 0 0 1 9 ] § ^K. ^ L < tt. BuiB?Sttilif4?m?r 
C 0 0 2 0 ] 3 ±tBcD ^ ^c¥»f*®t{jt:^l£K: 

CO 0 2 1] 5 ^f*MW^:''ll4-rSiaP=S:$tfS 

c 0 0 2 2 ] s fc. mmm^<om^wp,<D^^^^ » 
m^mmbxnfj:^. 40 

CO 02 3] «{b«S««:. »$b<l3:-fflfflt^ 

CO 0 24] ttc, nimm^<Dm.»<Dmii&^. -e-©m 

{bti«'^©vt#M4©tt*&fi:3feAi:o-ctf 5©*i*7* L- 

CO 0 25] ttc. mmm^<Dm»mmm^^± 

CO 0 26] »*L<«. S^bm^tCJiOSStST- 

lbLfci«f*M5f4©e»e^^©^^*. Bt)fBgSi^©Miaa so 



C 0 0 2 7 ] S/c. ¥^l*©MS:^^Ktet,^T. iff* b 

C 0 0 2 8 ] ifc, *^H^«c J: n«. ±IB©<t ^ fe^^is 
*©^:^iS*fflc^-cSB*$ti)t^^'i'*^^. */c{* 

CO 02 9] S/c, $:^IS{Cj:ntf, »«±tc^®<*^ 
^fl3©«^^JfJ^-rS*^#©M^H^c*yl^r. BtflB 
«M t % -5 ii^^j: < <!: -SI5©?gf*l^?r'«fe^Hb U T 

6«{bSit-smibtii«i> -e©^<bti«*sj:i:mia»^ 

C 0 0 3 0 ] ±iS*^f*©*B»*SK:*5i.»-c, 5f * b < 
{*. WIBM^btS^*^. miiB«^*M*4*'«*t-r§l3Pt« 
-€-©lgP©Ji2J: «3 !Sf*Jl!f4KiPi*>^-?:^*a*»te^ib 

C003 1 ] ^-SC^W, ±gaiii*f*©»3**&K:fcl^ 

T^b-r-saf^^'flW-rsggpi^ ^©^©fflactoM 

C0032] 

Cffffi] ±ia©J;^K#siXL'/c3t5:%?g(c*st,»-r{*. »M 
i^c.Sii>'fc < i 4>-g|5©a^Ji*^t€:-e©«)K*iJf$)jS3n 

c©cii, ±ia^«^Mb^««50iff$)3S3n?,^H 
ii»L/c)S©'t?x-'^±'scD?BltS{*iSace)-r. 

CO 0 3 3 ] ±fB©«^. mi^mn<Dmi^itis<i:^» 
mtm mmvnfj: * -c wk© 

c 0 0 3 4 ] mf^mP[<omcSi.wmM*^smfj:m 

^B, ?g#MI4^eSte^^fb*JJ:Df«<bS-a:S«^ffiCc« 

*&-rs^K, -e©«»M*4^iism#{£:#t*&-rsc<!:ccj; 

9, ISM©J^RK*^tfAj:t>ti-2), 

CO 0 3 5 ] ±ia«ft«li«c*5t,^t:«, >tf*M*4^'«W 
-r^mn^mf-cih^, ^©mp©^2©«^s8J; "3 

c 0 0 3 6 ] * fc. ±ia<t{sa!K, mwmA^^^f-it 
■r^fce*©M»^«W"^-sr^P^^'^^*s^> -eoggp 
©jg2©?Si*ll*4iSSS<f: 9 M*cciSi*>-ct:i«ftjg!f4*i« 
mL'-c4>l5l«-r*>^. 



[0037] $ hic. wiWjmtmai-^\^t^ii^<Dmai 
»m^<Dfm ^ n-5.i5H. fi£ rmt Lfcm.wm.n<Dm 

[0 038] tfc. mp^mm^mm?>mc. ^n^m 

ll)fsf©SHiaK©^^. pgp4#ts®©ffii^:^[6]'^©2 
KfiS^i*^]^^ < , ?Kf*Mif4©M<*'N©ffi5?©IIS*5 
;«c^?<^j:-5o tte^-C> }Kfl:Pif4©'«^4^^a©^^*^l^± 

[0039] ±fam{k««©fflts;«. -m-c^mnm-c 

tt;|:#M{ti|iM«-C^fflW*-2.©t?, -fflW^-ffc^^K:*} 

[0 0 4 0 ] mmm^<Dm.i$(Dmt&^. ^im 
m^(Dmt^m^(om1^||C^^L o r -5 c i k j; o . mw 

[0 0 4 1 ] mmm^<^mwim<Dmi^»± 

[ 0 0 4 2 ] */c. ^i?£¥S?:fflC^-C. ^^^^^{tUfcjg 
»MW©^ife-?-©^^!J*. ^Srt©S^:&-ci^-(c-r 

[0043] * fc. ^«:JH*4^:Jnf^#S-CttI^0 . ?g» 



<^m^9-36 108 

8 

/Kj:a^©^tie5a*ffim«:$iJilttl*S. 
[0044] 

^lf{c J: o -ri|i«f*©»«t? A h ^ >'^^ffi{c^^»^*S 
[ 0 0 4 5 ] 0 1 CCtj^T cfc ^ «C, J©*#^©83 
1156, iJ::K^mm , *':^#^gU8. ^«^9. HffiS 

S5©*K. >^7x/^ v^womm 4*s!(g-rs-9-fe 
>i»2 5Kaf*6nrt>«5, mw-mmvAmii:^^u 
iiiM3noo?g^iif4W&«2 3 i^<tD•«^*J^.^4«^&>'^' 

>'X;V2 1 Kft*&Sn.5„ :^'xe^*&g|58*^6tt, +f 'J 
*jJ:!D'':y>^tt*&«8 l*:A-L-rm{t^X;l'2«c#i*&5n 
[0046] K?gSf»§l56 «, M^^fmme 1 , 

0 g5F*1'^©f^.S^±*»^!^C3i5^■>:t>'^4©tBLAn*^f 

— ^7^'J^:/9 2 . ^d^^-^-'- h^^'Jl'-7'9 S^fii 

^■5. usissfiJiioP 1 0 iiffiasftiJWffii^ 1 sE'g 

1 0 ateJ;O'^ffiSS$()iaiffl02BeWl 0 b^WU, * 

^s«i5rt©fiK*|iiw-r-s= ±ta©5-^. x^ss 

5, K^gfMSPe, ;?7Xj!aB|^7. SMifiSflJiaJSPl 0 
[0047 ] ±gB©cfc ^i^C«^©¥l»<*©i?^gKJ: 

X©eys&*ff±0. SS*^^S5?:K^gfmS|56CCcfc 
f)X^fM-rs« c©J:^^c*^Sfmfc=fc?>':=Ri§tt;</x 
©^A*85!ls]«gOSUr, *^a^S5l^©:yxg^;&^f 

^„ 'XK. ^«iM9cp{csj^$n/c't?3:>'N4*iiiy- 

hy-CJl/7'9 2*ggt,irt-ir3 1 KUn^.^tifclf-fe:?"^ 
3±{CMA-r-5o -eur, SKK^§S5rt©:^7Xg^ 
?:1t^o -e©^. >XCca'<-5mti«2©5*/ce*{Cj; 
->-cffi^Ilf42 5 tM4*';^**^^S5rt{ctt*&ur 
50 »|gffJ^^tT5. W»5BX*m7-rS<t. iixm.^^'i'i 



C6) 



mmi^c^i>x. mty::<}i2 lit. m^CMcoMity:^)\^ 
51.e2 1 l*JJ:D^'^^t-^X;H^g2 1 z^^hu^nmm 
mm^LXisK). mwmn2 7 ^tMity:^)i^\H'S2 1 2 

%\\.>^:K)\^W^2 1 1 4i?feti^c H2r^^^g^M*42 7 lo 

^^^EnB-C^-r. (tiT. ^8-S14. 1320. 02 

Hcoi>x4>iaifili-rSo ) ^/c. ^»if.*^f2 7 tur 

[0049] Mf*:Mf4i+ + U T:^/:^^S:^':^«*&SB8 
e>ajt>'X;b2 l(Da^tyXJV^g2 1 icc«j&$n. 
^»J^.*if2 7^3:?g^^J^.»42 5;0^6«{b-'X;I/2 1 (Dmib 
^X;H^®2 1 2\cm^^^i>. m^b^X;Vrt»2 1 2 20 
tc#t*&§ ti/cvKftiSf42 7 ^«^Sii5[^JCvgTT^ 

[0 05 1] m2(D:^^tmw^yeMSDJXy\^VLi:->x. 

jf04 4¥4;g^tf) J (D^ 1 7 OHiC^atiri^^iO 
[005 2] 

[^1] 



9-36108 



10 



vvp 



[0 0 5 3 ] ptJffiB [q/cm^] . crtJ^ffiSg 40 

:^ [dvne/an] . uEmtt^^ [dyne-s/cmM . v^X 

[0 05 4] CC-e. ^Ilife^-CfflC^-Cl^^TEOSCC 



p = 0.9356 [q/on^ ] . a = 21.67 [ dyne/ cm] 
0.007 [dvne*s/cm^ ] 

CD<t^^C^2s?)'So "tic. vCCOl^r&i. ?SttMf42 7)&i 

tt^t. v = 300 [m/sec] <h:/d:^o 
[0055] ±fBCD<fcOCCLrtt-^L.rc!^l^^ll3CC7j^ 

(Q, ) iohbr-^^o ^ < I) 0ttm*Slg{ifts^c-c 
[0056 ] iiSor)4^^»«itoiafirtil8ioaffl^c J: 
^C(Cj:'S>i. Q,/QiC7:)J:b:^^500P:(±(DB$100/iinife>[T 

[0057 ] imMm<D^=¥-MW<r>mmmmrc\x. mm<D 
^txtc^m^h. ^mnn^tu^"^ ^'^^<om^tix\.^ 

3 * r^gttiS < r ^> 2 0 - 3 0 -fe > - 

[ 0 0 5 8 ] S4«. m<L^m,mtMimm<D~mmrj: 
mmmm^mrmx$>^. ^4(cfci>r. mmitrnmc 
'm^j:^m immm) . mmrmit^m^x^^. m 

itr^fjK m^itTEosxu. mn^&m^i oum 
uit^m(Dm^n^so^>^^-V)vx. ^ti^ti^ 

'>x/^4as^c^^Ja'r^^^^c^g^*is^42 7 ^mm^^it 

[0 05 9 ] S5*3cl:D^'^6EJa{b^X;b2 1 ^(Dig» 
S5fcJ;0'l36tc*5l^rt*. mWWM2 1co^^cr>\,^X 

9r^LfctK m.i^mnt^^^)rf7':^<Dm^(tcmoxi,m 



(7) 
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12 



[ 0 0 6 0 ] 0 5 r«. fSI!i©iate©B#gllF 

fsmic^'i&<omf^m.m 2 7 (Dm^mn <t ^ 5 k u . 

^•2)<tfiJ*>!i«*-&. 

[0 06 1 ] ii6-c«05i^^co, ^©ra. ra!5(ieq 
{c«<*ii*42 7<Dt*M!05tTt)4i5. BP-^. mm<Dmm(D 
m\ F *^ hm%mi g * -c^^wt&ft h , -cmwmn 2 10 

7©«&^^fl<^. ^©m^fS^^Jf *f »?S#:M*42 7 

Jll42 7®«if&;&tfC\ s!EIEf^TKJ©li#^JG{C?Sf*Jl*4 
2 7<D«*&^f?±-r5it^^tt*&:^^^fflt'^-5o CCDcI: 
^ ^c#i*&:^^cc J:n«iHH*> < mt^WM 2 7 ©^*&**iJ1ffi) 

[0062] «±©<J; ^^£2|sj|ig{f!i{c J;niS. m^b^ X 
^1-2 1 {c J: o-TBifSoA^ ^(D^WWM2 7 20 

ffp>n. ai^^^^bsnfcfgftMl42 7{i'^;x^^4^cil|s 

h.^cti}im\ m-y-c, Be«s©M^-^. mmi^fcm 
©•5x^N4±^©^tJ[*5ece.T. Mi»«s%^±-r^ 

[0063] S fc. *^§S5 rt-Ctl^k*itf t)n2>/c 

li/c«), i^g©«j§*5iam5Ci& 9 . ^g©fiffltt'bl*]± 
[0064] ^X«C> :*:^J©02 O^tfe^iCOt^r. 0 
[ 0 0 6 5 ] 0 7 J: ?,¥»<*©S{^«®* 

*ii)tew-ctt. aib^xji'2 1 a 40 

M*42 7 iafliMI^RD^^ + >; T;yx©iB^S^*5^ 1 
©jlHWiiJi^COi-^jn^-So iieot:, S8CC7r:-r<fc'5 
Sv{b^X;u2 1 a©«js*>, »^b^X;u^1-§2 1 1 
Si«.m.WWM2 7*s, M{b^X;Urt^2 1 2 afcMi*M 

[ 0 0 6 6 ] c © J; ^ rm^-c . Mf*mR!>'=^^ u 
T^;^Bfg#JSiH-2 7 c©«?^«c<i: 0 m^W. 

if42 7BSI(te^{bSn*o Se-J-C. *:^^rfeB>JK!i© 

[ 0 0 6 7 ] s fc, iiatcfln^ . 2 7 b V 50 



IMi^2 7©Sg[^5^^e^^^b«:iJW*S^^■r^i-&K:», m. 

^^mi}is> . m^ibB9©iK(*i^2 7 (om&fmifi 
[0068] 'xic. :^§im<Dm5isj:am4c)mmmic 

[0 0 6 9] H9«®3©ll]feWC<£Sa<b^X;l'>£, 

01 0(i^4©^{^CCj:-5m/X;v*. ^ti^tim 
fWEH^^-Sa »3teJ:af|^4©*iii«^©fiSJ8^©* 

l«til^lOjll!te^<!:^<l5li;t?*S/c«6. CC-CJigiW 
?;«BS-r-5., 0 9©a{b-/X;l'2 1 bB02©afb>'X 
;U2 lom^-C&'y-C. ^^tyX;bi1-g2 1 1 bfcJrO^ 
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